Thus in a system in uitro using rat adipose tissue, the addition of H D lipoprotein leads to an inhibition of lipolysis of 'Intralipid'. This phenomenon could be the effect of competition between H D boprotein and substrate for enzyme association, perhaps through its apoprotein CII component, which can bind to lipoprotein b a s e . From our results the Percentage inhibition was greatest at the lowest triacylglycerol concentration and decreased as the triacylglycerol concentration increased. This is a pattern expected with competitive inhibition.
Biophys. Acts
In most of the mammals, pathways for lipid utilization develop after birth when they are fed with a high-fat diet, the milk. Among those pathways, ketogenesis is important, as ketone bodies are not only oxidative substrates for tissues such as the brain but could also serve as lipogenic precursors (Robinson & Williamson, 1980) . In the I-day-old suckling rabbit, ketogenesis is fully active (S. Callikan, unpublished results) . Previous studies in uiuo in starved newborn rabbits (Calikan et al., 1979) , have shown that ketone bodies increase in the blood 4-6 h after birth whereas plasma non-esterified fatty acids, derived from adipose tissue, increase immediately after birth. Thus ketogenesis is not regulated only through substrate availability. As it is difficult to study the development of the pathway in uiuo, we have performed studies in uitro with hepatocytes of premature or term rabbits.
Rabbit fetuses of the Fauve de Bourgogne strain were delivered by Caesarean section after neck dislocation of the mother, either at term (32 days of gestation) or prematurely (29 days of gestation). They were immediately placed in an incubator at 36OC (thermal neutrality) and 70% relative humidity. They were fasted for 0, 6, 12 or 24h after birth. Hepatocytes were prepared by the method described by Berry & Friend (1969) with the following modifications: livers from two newborns were perfused simultaneously in order to allow a sufficient yield of cells; after anaesthesia of the animal-(sodium pentobarbital, 1.5 mg kg-* body wt.), a needle was inserted into the inferior vena cava and the perfusion entered the liver through hepatic veins, leaving it by the portal vein which was simply cut, allowing a satisfactory flow. After isolation, hepatocytes are still contaminated with hematopoietic cells, abundant in the liver after birth. However, these latter cells are easily distinguishable from hepatocytes due to their small diameter. To our knowledge, ketogenesis by hematopoietic cells has never been demonstrated. Moreover, in the rat, hematopoietic cells have extremely low amounts of enzymes specific for ketone-body oxidation (Shambaugh et al., 1978) . Thus, the presence of hematopoietic cells should not alter the measurement of ketogenesis. The number and viability of hepatocytes were determined on an hemocytometer with a phase contrast microscope. Oleate (1 mmol. I-') and octanoate (2 mmol e 1 -I ) were added in the incubation medium, bound to defatted albumin.
At 24 h after birth in term newborn rabbits, the ketogenic rate from oleate was 2-fold higher than in 48h-starved adults, whereas it was similar from octanoate ( Table 1 ). The ketogenic rate from endogenous sources, from oleate or from octanoate, was low until 6 h after birth and increased strikingly between 6 and 24 h (Table 1) confirming previous studies in uiuo (Callikan et al., 1979) . The similar behaviour of ketogenesis from a longor medium-chain fatty acid suggests that the step involved in the development of ketogenesis is located after the entry of fatty acids into the mitochondria or that the enzymic systems for acyl activation that are specific for long and medium chain fatty acids respectively develop in parallel. In term rabbit hepatocytes, ketone-body production is barely stimulated by oleate or octanoate ( Table 1) . It can be explained by the fact that, in contrast with newborn rats, newborn rabbit liver contains large amounts of triacylglycerols (Shelley & Thalme, 1968) . After birth (24 h) in hepatocytes from starved premature rabbits, ketogenic rates from oleate, octanoate or endogenous sources were similar to those found in o n e d a y d d term rabbits ( Table   Table 1 . Ketogenic rates in hepatocytes from starved term or premature rabbits at various times afier birth and from 48 h-starved adults
Results are expressed as pmol of ketone body produced/h per lo9 viable hepatocytes and are m e a n s k s .~. The lactating rabbit synthesizes milk triacylglycerol, which contains a high proportion (approx. 65 mo1/100mol) of medium-chain fatty acids, the remainder being long-chain fatty acids (Smith et al., 1968) . Experiments in vivo with suckling rabbits had shown that medium-chain milk fatty acids were transported to the liver via the hepatic portal vein, and were taken up by the liver. In order to compare the metabolism of medium-and long-chain fatty acids by the liver, octanoate (C8:o) and palmitate (C16:o) were incubated at a concentration of 1 mM with hepatocytes obtained from 10-1 2-day-old rabbits and rates of oxidation to CO, and of ketone-body production were measured. This is a period of development when ketone bodies could be used for lipid synthesis in the brain, as has been shown for the suckling rat (Webber & Edmond, 1979) . Both fatty acids were found to be ketogenic in hepatocytes, though octanoate produced about 60% more acetoacetate plus ~-(-)-3-hydroxybutyrate than did palmitate (Fig. 1) . This synthesis of ketone bodies represents a major route of T catabolism for both of these fatty acids, since about 70% of the octanoate and 40% of the palmitate taken up by the cells was converted into ketone bodies. The amount of carbon derived from the l-14C-labelled fatty acids that was recovered as "CO, was much lower than the amount recovered in ketone bodies. Octanoate produced almost four times as much "CO, as did palmitate. Neither fatty acid appeared to be esterified into phospholipid or converted into cholesterol. Octanoate was neither elongated nor esterified into triacylglycerol, and palmitate was only esterified into triacylglycerol at very low rates.
To investigate whether the presence of fatty acids of both of these chain lengths influences the metabolism of either of them, hepatocytes were incubated in the presence of either 1 mM-[ l-'4Cloctanoate plus 1 mwpalmitate or 1 mM-[ l-''CJpalmitate plus 1 mwoctanoate. When hepatocytes were incubated in the presence of both fatty acids the amount of each fatty acid metabolized was depressed by up to 50%. However, the proportion of radioactivity recovered in the ketone bodies was not affected substantially. There was a tendency for the proportion of radioactivity in 14C02 from [ l-14Cloctanoate to increase in the presence of palmitate compared with incubations with [l-14C]octanoate alone. The results suggest that a proportion of the octanoate and palmitate utilized had not been accounted for as CO,, ketone bodies or lipids. This was investigated by passing the acid-soluble material from the hepatocytes plus incubation medium through a mixed resin of anion-and cation-exchange material which would remove any charged metabolites. After incubation for 60min with [ l-14Cloctanoate, about 20% of the initial radioactivity was not retained by the resin, and it would be interesting to know if this eluate contained, for example, glucose. The inclusion of 1 mM unlabelled palmitate in addition to the 1 m~-I l -~' C loctanoate in the incubation medium decreased the radioactivity eluted from the resin from 20% to 2%. Very little radioactivity was eluted from the resin when hepatocytes were incubated with
The results as a whole suggest that octanoate and palmitate are metabolized differently by the hepatocytes. The finding that less palmitate carbon was recovered as CO, and ketone bodies than was the case with octanoate could reflect the different modes of entry of the two fatty acids into mitochondria. Long-chain fatty acids are transported by the carnitine acyltransferase system, whereas medium-chain fatty acids appear to cross freely the mitochondria1 inner membrane (Pande & Parvin, 1980) . M. J. C. was supported by a University of Reading post-graduate Time (rnin) studentship. 
